IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: Seifalian et al 

SefiarNoTrTO/SS^M?" 

Filed: January 20, 2005 

For: POLYMER FOR USE IN CONDUITS, MEDICAL DEVICES AND BIOMEDICAL 
SURFACE MODIFICATION 

DECLARATION 
1, Arnold Darbyshire, do hereby declare and state as follows: 

1 . I am one of the inventors for US patent application no. 10/586,649 and have a thorough 
knowledge of the invention. 

2. I have been asked to consider whether the POSS-containing copolymers described in 
US 2005/0010275 Al of Sahatjian et al have the same properties as the copolymers defined in 
the amended version of claim 38 of US patent application no. 10/586,649, with which this 
declaration is being filed. That amended claim 38 is limited to require the ratio of 
silsesquioxane-containing segments : polyol segments to be 1 : X wherein X is 10 or more. 

3. I believe that there are significant differences between the copolymers described by 
Sahatjian et al and the copolymers of claim 38 of US patent application no. 10/586,649. For 
instance, the respective copolymers have different physical properties at the temperature at 
which they are intended to be used, namely body temperature. This is explained in more detail 
below. 

4. Sahatjian et al are concerned with copolymers for use in stents. Their aim is to produce 
a stent that can be inserted into the human body and then heated in order to soften it. Once 
softened, the stent is then expanded to the lumen wall in the desired location, e.g. by a balloon. 
Having the stent in a softened state means that the expansion is predicatable and reliable, kinks 
can be avoided, and proper apposition against the lumen wall can be achieved (see e.g. [0068]). 
After cooling back down to body temperature in the desired location, the stent regains its 
hardness and is left in place to support the lumen wall. It is important that when the stent is in 
the softened form, it does not lose shape. 

♦ 

5. Sahatjian et al teach that the way to do this is to use a copolymer with a glass transition 
temperature that is above body temperature, but not too much higher than it. In particular, the 
glass transition temperature should be in the region of 40-50 °C. That is high enough above 
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body temperature to ensure the stent is not too soft before and after cooling, but is not so high 
that the necessary heating is unsafe (see e.g. [0072]). 

6. I have been asked to consider the POSS-containing copolymers of Sahatjian et ai 
Paragraph [0131] of Sahatjian et al indicates that the envisaged POSS-containing copolymers 
contain X POSS units and Y polyol units, wherein X/Y is 1 to 20. Figure 8 A of Sahatjian et al, 
reproduced below, de picts DSC scans for fo ur such copol ymers, namely PEG +POSS _ 



copolymers with PEG:POSS molar ratios of (A) 1:3, (B) 1:4, (C) 1:6 and (D) 1:8. 
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FIG. 8A 



7. The sharp troughs in the plots on Figure 8A in the 40-50 °C region indicate the glass 
transition point. Thus, all of the POSS-containing copolymers described in Sahatjian et a/, have 
a glass transition temperature in the desired 40-50 °C window. 

8. The copolymers of amended claim 38 of US patent application no. 10/586,649 differ 
from those of Sahatjian et al in that they contain a much smaller proportion of POSS, the 
maximum amount of POSS being expressed as a POSS : polyol ratio of 1:10. This reduced 
amount of POSS leads to copolymers with markedly different glass transition temperatures. To 
establish this we have produced copolymers composed of POSS and polycarbonate urea- 
urethane (PCU) and conducted DSC scans in Nitrogen (10 °C/min) (see Annex). The 
copolymer with a POSS : polyol ratio of 1 : 10 had a glass transition temperature (Tg) of- 
30.83 °C. The copolymer with a ratio of 1 : 17 had a Tg of -30.47 °C. 



9. These results clearly indicate that copolymers of claim 38 of US patent application no. 
1 0/586,649, which have at least 10 times more polyol segments than POSS segments, have 
significantly lower glass transition temperatures than the POSS-containing Sahatjian et al 
copolymers (values of about -30 °C compared to values of about +45 °C). 1 believe that is 
because the copolymers of Sahatjian et al have so many more bulky POSS groups on 
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copolymer side cltfttns, which have m anchoring effect The upshot 5s that at body l^apsratere 
the copolymers of Sahatjiart ei af arc significnwity harder and toss -flexible. 

1 0. The diJTfcittal pbyntcpl properties -of tho two types of eopotyattcr axe entirely consistent 
with the diflfereait intended uses. Thm, as explained En the opening fbur paragraphs of the? 

— busisk^Orad^s^tiGR^^ 

prosthetic vascufor grafts eg, for use m bypass gtafUiiig ivMx autologous veins or arteries. 
Suitable nrateriafs for Ms should liave properties that mutch sis closely as possMe the 
properties of the blood vessel that the graft is intended to miink, Thus, to avoid a compliance 
mismatch the copolymer have a ver} tew ghi«?s transition tompeiatutaj to ensure ihatthc 
material is flexible? and etastie at body temperature, 

1 1 . The PQSS^ontdning efrpotyrncts of Sahatj ia d et tff, on tEto other hand, filmnJ tp have n 

♦ 

gtem ttAAntiM temperature pbovc body tcjnpsraluw* becatiae Sbcy must be strong once they 
have coaled back down (after being heated and expanded a^td then Jeft m (Jig body to toep open 
the -Echvunt passage). Otherwise, Jhey would not be ublc to support (he urethra and keep 3i 
open m the fiiice'of ppesmw fton* an eislttrgjed prostate (ssc (he background section on ^age I of 

12. I have aJso been asked to cqmiwirt on whether ihe differences betvveeaif the immiicm as 
e]a3m<ftd in etaim 3 8 of US patent appf bation no. 1 0/586 a 649 ^tid th& teaching of Salisfjiari et of 
aire such that ihu subject matter ckfoied la US patent appMeatidrt no, 10/58^,649 would Iimve 
been obvious to person of curihuuy Mil ia die ad, prior to the fifing date of US patent 
application oo, ) 0/586,649. The POSS-Cfititeeairtg copolymer of Saliatjlan et al coniahte I to 20 
tames as many POSS tthite as polyol umite, S^id cWm 38, on tbs other hand/irequltfes m least 10 
times as many j)o[yo8 unite as POSS tunis. I believe that no skilled person would htrvecven 
contemplated making Stofch a drastic chsm,ge to the POSS :poEyo3 mtio in SalUatjjani <r/ a/, because 
(hey would know that i t would prcjudiiee Hie glass transition temperature, by Joxvcring ft to well 
below body temperature, lluart woiiOd defeat the \vho3e object of the copdyiner igtente deswibed 
irt Sahntfian & ah • 

! 

« 

U* I acfenowledge that wtl fill filse s!atwni:nls and tbo liikc ?ue puntsliable by fb3e or 
iroprfsottinefit, oar ^Ul^ aisd may jeiopdnliagfi flic validity of tfe application or aiiy piibent issuing 
IhcrooiLi AH statojnents mado of my own biowlcdge aro friio sand all statewscnts iii^lc or 
itiformatioft ci^d belief arc bctEcvcdito be tnio. 



Sigridd! 
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ANNEX 



Heating DSC scans in nitrogen (10 °C/min) for P9 with different POSS levels 



Copolymer Molar ratio polyol:POSS 



'(A) Polycarbonate urea-urethane (PCU) 

'(B) 2% POSS-PCU 1 : 0.06 (-17:1) 

'(C) 4% POSS-PCU 1 : 0.1 (-10:1) 

'(D) 8% POSS-PCU 1 : 0.25 (~ 4:1) 



(E) 28% POSS-PCU 1 : 1 



Sample 


T g (°Q 


T m (°C) 


C p (J/gK) 


(A) PCU 


-29.80 


279.75 


0.0121 


(B) POSS-PCU2 


-30.47 


281.19 


0.0144 


(C) POSS-PCU4 


-30.83 


286.55 


0.0203 


(D) POSS-PCU8 


-31.79 


291.78 


0.0285 


(E) POSS-PCU 


-20.0 


160.0 





Reference List 

1 . Bakhshi R. Coating stent materials with polyhedral oligomeric silsesquioxane- 
poly(carbonate-urea)urethane nanocornposites. PhD Thesis, University College 
London, 2009. Supervisors, Professors Seifalian & Edirisinghe 



